Peer reviewed version Cyswllt i'r cyhoeddiad / Link to publication
Introduction

24
All hydrological models contain parameters whose values must be calibrated by 25 comparing the observed and simulated streamflow values from the past record [Refsgaard, 
38
This procedure is followed by the application of the calibrated model at some other time 39 period in the same catchment. Klemeš [1986] recommends that testing of hydrological 40 models outside the calibration period is critical to establish their credibility as useful 41 forecasting tools. An implicit assumption here is that the calibrated model parameters are 42 temporally stable, i.e., they are suitable for application beyond the calibration period. runoff (mm/day) that is generated when the catchment bucket is filled to capacity.
131
The incoming daily precipitation P is classified as snowfall or rainfall based on the
132
following conditions:
Else,
where a T is the actual air temperature on a given day, min T is the air temperature below which 138 the precipitation occurs as snowfall and falls directly into the snow accumulation bucket.
139
Snowmelt
Melt
Q is modelled using a simple thermal degree day model as follows:
where max T is the air temperature above which the snow in snow accumulation bucket starts 145 melting, and f D is the thermal degree day factor that controls the rate of snowmelt.
146
Evapotranspiration ET from the catchment bucket is calculated as follows:
where PET is the potential evapotranspiration (mm/day), and is calculated from the daily air 149 temperature using Hamon's formula [Hamon, 1963] . max S is the total storage capacity (mm)
150
of the catchment bucket. The surface and subsurface runoff generated from the catchment 151 bucket are calculated as follows:
where max Q is the maximum subsurface runoff produced (mm/day) when the catchment bucket reaches its capacity, and f is the parameter controlling the storage-dependent 158 exponential decline in subsurface runoff (1/mm 2009] as the objective function that is to be maximised during calibration: from 0 to 1 and is calculated as follows:
and, 
Results
230
We first compare the simulation performance of EXP-HYDRO model that is obtained Figure 5f ).
242
We next compare the performance of EXP-HYDRO model across the three parameter scenarios.
253 Figure 7 shows the box-plot comparison of the above four scenarios with respect to scheme is best at 27 catchments (and worst at 147 catchments). Figure 9 shows the map of terms of the catchments that prefer the spatial and spatiotemporal transfer schemes over the 365 temporal transfer scheme. Table 1 shows the comparison of these two catchment groups
366
(Group 1: spatial or spatiotemporal transfer scheme performing best; Group 2: temporal 367 transfer scheme performing best) with respect to three commonly used hydro-climatic 368 metrics, viz., mean annual rainfall (P), annual runoff ratio (Q/P) and climate aridity index
369
(PET/P). Although the median values of these metrics suggest that Group 1 catchments are 370 slightly drier (lower P and higher PET/P) and flashier (higher Q/P), there does not seem to be 371 much difference among the two catchment groups. Nonetheless, Figure 9 
